The cycle indices have been employed in chemical applications by 1 3-11 . several authors.' In th~s paper we introduce and use a more general and powerful generator called a generalized character cycle index (hereafter abbreviated as GCCI). A GCCI is a cycle index that also has the character of the irreducible representation to which it corresponds.
Consequently, GCCI's are generators of not only isomers (patterns in '. }
·1
P6lya terrninologyl2) but also the irreducible representations spanned by the set of functi~ns in each pattern or the equivalence class.
Generation of symmetry species spanned by the set of equivalent molecular structures corresponding to an isomer is important. This is because to enumerate and construct isomerization reactions all that one needs to do is the correlation of the irreduc1ble representations of the molecular rotation group of the non-rigid molecule to those of the molecular rotation group of the rigid molecule. The latter is a subgroup of the former so that in general, an irreducible representation of the former is a reducible representation of the latter. Such correlation of the symmetry species of group to subgroup is quite common in spectroscopy and other problems in chemical physics. 17 In this paper we employ this technique to correlate the isomers of non-rigid molecule to the rigid molecule by way of correlating the symmetry species contained in the set of structures that represent an isomer. In general, an isomer of a non-rigid molecule "splits" into more isomers when correlated to rigid molecular symmetry.
Section II discusses the theory and in the last section we outline the method of correlation and enumeration of isomerization reactions.
Theory
Let G be the rotational subgroup of the molecular symmetry group.
We use the rotation subgroup rather than the complete symmetry group since by definition, isomers are structures that are not transformable into one another by rotations. Let D be the set of unsubstituted sites and let R be the set of substituents. Then a molecular structure can be All equivalent maps can be grouped together
..
in a set and any structure in that set is an isomer. The set of equi- (12) (345) and (1) (23) (45) would have the representations x 2 x 3 and xlx;, respectively. In order to book-keep the number of various substituents occurring in a structure let us introduce the concept of weight of a structure and substituent.
With each substituent rER, let us associate a formal symbol w(r). Then the weight of any structure f is defined by the product of the weights of .the corresponding images. In symbols, . .,
Enumeration of Isomerization Reactions
We start with the trigonal bipyramidal compounds which exhibit the large amplitude non-rigid motions by way of/pseudorotation proposed by Berry, now well-known as Berry mechanism. The rotational subgroup of this non-rigid molecule is the group S5' whose character table and GCCI's have already been obtained. Table 3 Table 6 with the labels in Figure 2 ) for the non-rigid molecule
s~nce t e coe ~c~ent 0 a ~s· ~n t e generat~ng unct~on corresponding to the Al representation. In Table 7 we show the irreducible representations spanned by the set of equivalent structures whose representative is the isomer indicated in the first column. Table 8 is the correlation table of symmetry species of the non-rigid rotation group to those of the rigid rotation group. In Table 9 we have the correlation this table one can infer that isomers 9, 10, 11, 12, 16, 17 and lS split; each of them split into 2 isomers when correlated to rigid structure. All the other isomers do not split. This is shown in the reaction graph in Figure 3 .
.' Table 3 . Generating functions for non-rigid phosphrous compounds with at most 3 substituents Table 8 . Correlation of symmetry species of the nonrigid tripheny1 to rigid tripheny1. The labels of the nuclei are as in Fig. 2 -- Table 6 .
• Isomerization reaction graph of a disubstituted non-rigid triphenyl. 
